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Introduction

What is HPC Job Launching?

• First and foremost it’s a lot of wizardry, hidden tricks and hand-waving

• You must be 48” inches tall for this ride

• Those with a weak constitution should avoid diving in to the details

• Great for the end users – complete nightmare for the DAAC staff

• Allows desktop software to launch and communicate with HPC-side 

server software (distributed computing)

• Data remains on the HPC system

• I/O & calculations on HPC-side

• Interactive graphics performance at the desktop

• Supported by client-server applications

• EnSight

• ParaView

• VisIt
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Introduction

What is HPC Job Launching?

• Client-side application
• Starts up the graphical user interface (GUI) 

• Connects to remote HPC system

• Requests resource allocation

• Processes all of the graphic-intensive operations

• rotations, color, rendering, etc

• Remote server-side application
• Establishes communication hub on login node

• Submits PBS batch job

• Initiates server-side processes across allocated resources

• mpirun, aprun, mpiexec_mpt, openmpirun.pbs

• Data I/O, manipulation, computational operations

• Communicates results back to client-side application
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Introduction

• Prior to implementation of HPC job launching support,  use of client-server 

applications was limited to power users due to the complexity of manually 

establishing communication paths and batch job submission

• No Secure Remote Desktop (SRD) functionality

• Data downloaded to workstation (too much data) 

• Remote X-display from HPC system back to desktop (slow graphics)

• Visualization was just too hard without this capability!

• Interactive data analysis should not require a computer science degree!

• Support for HPC job launching has evolved/matured over the past 10 years 

• DAAC staff actively involved in development/debugging of this 

functionality in ParaView, VisIt and EnSight

What is HPC Job Launching?
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Overview

Client 

Workstation

• Client-side GUI

• Graphics rendering

• Present HPC job launching options

• HPC User Name

• Project ID

• # of nodes/processors

What happens when we launch

ParaView/VisIt/EnSight in client-server mode?
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Overview

Client 

Workstation

HPC Login

Node

• Client-side GUI

• Graphics rendering

• Present HPC job launching options

• HPC User Name

• Project ID

• # of nodes/processors

SSH Tunnel

• Establish Communication Relay

• Submit PBS Batch Job

• Listen for packets from servers

What happens when we launch

ParaView/VisIt/EnSight in client-server mode?
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Overview

Client 

Workstation

HPC Login

Node

• Client-side GUI

• Graphics rendering

• Present HPC job launching options

• HPC User Name

• Project ID

• # of nodes/processors

SSH Tunnel

• Establish Communication Relay

• Submit PBS Batch Job

• Listen for packets from servers

What happens when we launch

ParaView/VisIt/EnSight in client-server mode?

The use of ssh tunnelling provides a 

secure data transport method and avoids 

inevitable port blocks and firewall issues
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Overview

Client 

Workstation

HPC Login

Node

√

Allocated 

Compute Nodes

• Client-side GUI

• Graphics rendering

• Present HPC job launching options

• HPC User Name

• Project ID

• # of nodes/processors

SSH Tunnel

• Establish Communication Relay

• Submit PBS Batch Job

• Listen for packets from servers

What happens when we launch

ParaView/VisIt/EnSight in client-server mode?

• mpirun/aprun launches servers

• Data I/O, vis computations

• Results passed back thru login node
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Client-side requirements

• Remote host definition file

• Unique implementation for each package

• Defines fields necessary to communicate to remote HPC system 

and job launching parameters

• SSH-based communication script

• Gathers up server-side launching parameters

• Passes values to HPC-side login node

• Pre-Configured & available for download

• https://daac.hpc.mil/software/cssoftware.html

Client-Side Software Support
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EnSight

On Client Workstation

$ module load ensight/10.1.6a

$ ceistart101

Randomly

Generated

Port Number



UNCLASSIFIED

UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces

ParaView

On Client Workstation

$ module load paraview/5.0.1

$ paraview

Randomly

Generated

Values
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VisIt

On Client Workstation

$ module load visit/2.10.2

$ visit

angel
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VisIt

VisIt -- Page 2

Total number

of processors – not 

processors/node!
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VisIt

VisIt -- Page 3

Need to go through 

this configuration 

process for each 

host!

MUST save your settings!
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VisIt

VisIt -- Page 4
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Is the Job Running? 
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Is my session really running in parallel?

Sanity Check

EnSight:

Use the calculator 

function to calculate 

“ServerID” variable
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Is my session really running in parallel?

Sanity Check

ParaView:

Use vtkProcessID from 

the properties menu or 

create a new variable 

using the ProcessID

filter
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Is my session really running in parallel?

Sanity Check

VisIt:

Use the Expression 

editor to create a new 

variable via the “procid” 

function

Ex:   procid(mesh1)
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What is HPC Job Launching?

• Behind the scenes it is an extraordinarily complex set of moving parts

• For the user, it is an extraordinarily powerful addition to the interactive data 

analysis toolkit

• Documentation/Tutorials available at https://daac.hpc.mil

Review


